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CONCLUSIONS 

Little Lake, located immediately north of the City of 
Barrie, is a shallow, turbid, weedy recreational lake which 
significantly alters the chemistry of Willow Creek. The 
general chemistry and ecology of the Lake appears to be 
controlled largely by two factors, one being the inflowing 
creek which is of fairly good quality, and the other being 
the physical disturbance of lake sediments (by wind action). 
These two factors, combined with the shallowness of the 
lake, produce a lake quality which could only be classed as 
"fair". However, even with the high turbidity and en- 
richment status of the lake, the limited bacterial contam- 
ination and the lack of severe algae and weed problems 
result in a lake which apparently supplies significant ) ^ 
recreational enjoyment. 

RECOMMENDATIONS 

If the proliferation of Eurasian milfoil continues in 
Little Lake, consideration could be given to mechanically 
harvest this problematic weed. The costs of harvesters and 
the costs of harvesting vary greatly. In the Kawarthas, a 
large-scale experimental harvesting program has been fin- 
anced for approximately $150 per acre. The cost of har- 
vesting equipment can vary from a very simple portable 
attachment on a small boat worth several hundred dollars, 
to a sophisticated cutter-collector machine worth many 
thousands of dollars. 

The chemical eradication of rooted weeds in Little Lake 

should be discouraged, as this could easily disrupt the 

competition between the algae and the rooted plants, re- 
sulting in frequent algae blooms and scums. 

Having assessed the 1977 data, it is suggested that data 
should be obtained on winter levels of dissolved oxygen. 
As the Lake is shallow and enriched, and as the bog area on 
the west side of the Lake results in low oxygen even during 
the summer, it is possible that under-ice oxygen reaches 
unfavourably low levels. These conditions could have ad- 
verse effects on the fishery. (The Central Region of the 
Ministry intends to sample dissolved oxygen under ice cover 
during the winter of 1978-79). 



INTRODUCTION 



Little Lake is a small (186 hectares-4G5 acres) shallow 
(max. depth 6 meters) lake located immediately north of the 
City of Barrie. The Lake forms part of the Willow Creek 
Watershed( see Figure 1). Upstream of Little Lake, Willow 
Creek drains a 114 square kilometer area of till and sand 
plains with only scattered housing and agricultural develo- 
pment. 

The waters of Little Lake drain into Willow Creek which 
flows westward through the community of Midhurst, and then 
down into the Minesing Swamp and into the Nottawasaga 
River. 

The Lake has an ^average depth of about two meters, and a 
volume of .3 X 10 cubic meters. The average annual stream 
flow entering the Lake is about 1 cubic meter per second*. 
The flushing rate or displacement rate for the Lake aver- 
ages ten to twelve times per year. Because of this rapid 
flushing rate, it is evident that the Lake's water quality 
is largely regulated by the quality of the inflow from 
Willow Creek. 

While Little Lake cannot be classed as a heavily-used 
recreational lake, it does support a small resort community 
on the south end. The lake is used for activities such as 
swimming, boating and fishing. 



*This flow was estimated using 1976 flow records for streamflow 
records from Station No. 02ED009 on Willow Creek. That year's 
average was considered close to the long-term average. 
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The 1977 water quality survey of Little Lake was conducted 
to define the physical, chemical and biological character 
of one of the few Simcoe County lakes for which the Ministry 
of the Environment had very little data. Studies of this 
nature are designed to classify the general "enrichment 
status" of a lake, and to document present and/or future 
water-resource problems. 

SURVEY PROCEDURES 

During the summer of 1977, the study area was visited and 
sampled on six dates, generally every three to four weeks. 
The first visit was June 16, and the last one was October 
19. 

On each visit, three locations were sampled; one "mid-lake" 
station, one station on inflowing Willow Creek, and one 
station on outflowing Willow Creek (see Figure 1). 

The following information was obtained on each visit: 

Dissolved oxygen (azide modification of wet Winkler 
method), total phosphorus, soluble reactive phosphor- 
us, nitrite, nitrate, Kjeldahl nitrogen, free ammonia, 
conductivity, Hotal col i forms, fecal col i forms, fecal 
streptococcus. 

Lake Station - temperature profile (every meter), dis- 
solved oxygen at surface and 2 meters below it (azide 
modification of wet Winkler method), nitrogen (nitrite, 
nitrate, Kjeldahl, ammonia) and phosphorus (total, 
soluble) and conductivity at surface and 2 meters 
below it, secchi disc, *bacteria (total coliform, 
fecal coliform, fecal streptococcus) in surface water. 

In addition to the above, water samples were collected for 
additional chemical analyses on the first and last sampling 
visits. The inflow, outflow, as well as the lake station 
(surface and 2 meters) were sampled for the following - 
hardness, calcium, magnesium, alkalinity, pH, suspended 
solids, dissolved solids. 

With the exception of temperature, dissolved oxygen and 
secchi disc readings which were measured in the field, all 
analyses were carried out by the Ministry of Environment 
laboratory in Rexdale, using standard procedures. 



*bacterial samples were collected on only four of the six 
sampling visits 
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5. DISCUSSION OF DATA 

The data collected is summarized in the Appendix. 

With regard to the Lake station, all parameters which were 
measured at two depths showed no apparent differences. Hence, 
for data summary and discussion purposes, the surface and two- 
meter values were averaged into one value. 

5.1 Basic Chemistry (i.e. hardness, alkalinity, calcium, magnesium, 
pH. suspended solids, dissolved solids, conductivity). 



All of the basic chemical parameters measured, including hard- 
ness, can be classed as being typical for the sedimentary area 
of the Province. 

The data revealed that Little Lake, together with the bog area 
at the west end of the Lake (outflow area), significantly change 
the basic chemistry of Willow Creek. For example, average 
hardness decreases from 254 mg/1 at the inflow station, to 187 
mg/1 at the outflow station. Similarly, conductivity, which is 
a measure of the amount of dissolved material in the wa^er, 
decreases from 540 umhos/cm at the inflow, to 399 umhos/cm at 
the outflow. In general, the Lake and adjacent bog serve to 
significantly soften the waters of Willow Creek, and reduce the 
over-all ionic salt content of the watershed. These alterations 
are a result of the considerable biological activity of the Lake 
and bog. 

The pH of the Lake is quite high (8.25), reflecting the sub- 
stantial amount of aquatic-plant growth absorbing carbon dioxide 
from the carbonate buffering system. The elevated pH would not 
be expected to have an adverse impact on the fish. 

5.2 Enrichment Status - (phosphorus, nitrogen, secchi disc, rooted 
aquatic vegetation 

The most important part of Ministry of Environment lake surveys 
is a determination of the general biological enrichment status. 
The usefulness of a lake for recreational pursuits is largely 
regulated by factors such as (1) the type and extent of plant 
growth, and (2) water clarity. Both of these factors are a 
result of the general enrichment status of a lake. 

Biological enrichment is regulated by the concentration of plant 
nutrients in the water. Phosphorus, and in some cases nitrogen, 
are prime nutrients which are recognized as having the ability 
to regulate aquatic plant growth. 

Phosphorus - The following schematic graph illustrates that 
average summer phosphorus levels change significantly as the 
watershed passes through Little Lake. 
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The concentration at the inflow (0.042 mg/1) is favourably low 
for creeks in Southern Ontario, and reflects the relatively 
undisturbed nature of the watershed. Unlike the large majority 
of watershed systems where lake phosphorus is lower than the 
inflowing creek, in the case of Little Lake the lake phosphorus 
level exceeds the concentration of phosphorus in the inflowing 
creek. A possible reason for this is that the lake sediments 
are frequently disturbed and resuspended into the overlying 
waters as a result of wind activity on the lake, possibly ag- 
gravated by motor boat traffic. Although the phosphorus content 
of the Lake is high related to other nearby lakes, the high 
phosphates do not appear to be stimulating excessive algae 
problems. 

Nitrogen - The following graph illustrates the change in con- 
centrations of total nitrogen through the study area. 
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These total nitrogen levels are typical for Southern Ontario 
watersheds. 



The nitrate fraction of the total nitrogen illustrated below, is 
of interest. 
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The nitrate level in the inflow is elevated, and decreases 
greatly to normal levels as the watercourse passes through the 
Lake and bog. The reason for the high nitrate level in the 
inflow is not known, and the high level is likely not of major 
ecological significance. Elevated nitrates may be a reflection 
of farming operations on the watershed. 

Secchi Disc Readings - With an average Secchi disc reading of 
just under one meter, Little Lake is obviously very turbid for a 
recreational lake. The bar graph below illustrates the distri- 
bution of water clarity at *163 lake sampling locations within 
the Central Region of the Ministry of the Environment. It 
should be mentioned, however, that the majority of the lakes are 
located in the Muskoka-Hali burton area, where lake clarity is 
inherently high. 
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*map illustrating water clarity of lakes within Central Region 
available on request 



The lack of water clarity in Little Lake is likely a result of 
two factors, one being the elevated concentrations of suspended 
algae in the water, and the other being the re-suspension of 
Lake sediments by wind action and perhaps by motor boat traffic. 

Rooted Aquatic Vegetation - The water-quality survey did not 
formally include an assessment of the rooted aquatic plant 
population. However, on the June 26 visit, a brief visual 
assessment of the aquatic weed population was made. It was 
apparent that Little Lake supports an abundant growth of aquatic 
weeds. Although several species were observed, several areas of 
the Lake appeared to have practically a uniculture of Eurasian 
milfoil (Myriophyllum spicatum ). This species, which has re- 
cently found its way into Ontario, often dominates the aquatic 
plant population. Because of its ability to grow in deep water 
and spread out on the water surface, it can considerably reduce 
the recreational value of shallow lakes. In some areas of the 
Kawartha Lakes, Eurasian milfoil is now subsiding after strongly 
dominating the aquatic plant population for one or two years. 
However, whether or not the dominance of this troublesome weed 
will, in general, be a temporary phenomenon or a long-term 
phenomenon is not yet known. 

The heavy growth of rooted aquatic weeds in Little Lake no doubt 
serves the important ecological function of competing suc- 
cessfully with the suspended algae, for nutrients. With reduced 
weed growth, algae problems (e.g. surface algae scums) could 
become a major problem. 

Summary of Enrichment Status - Little Lake is one of the most 
turbid recreational lakes in the Province. It supports an 
abundant population of rooted aquatic weeds, and its general 
enrichment status could be classed as "eutrophic", meaning that 
the Lake is quite highly enriched with nutrients. 



5.3 Dissolved Oxygen 
illustrated below. 
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The inflow and lake were consistently near saturation. 
However, the outflow station was consistently well below 
saturation, with the average oxygen value (5.3 mg/1) barely 
meeting the criteria of the Ministry for supporting a 
warm-water biota. This low value at the outflow is likely 
a reflection of the heavy sediment respiration of the bog 
at the west end of the Lake. This is no doubt a natural 
phenomenon, and the dissolved oxygen likely increases 
downstream of the outflow station as the bog ends and the 
typical creek environment is re-established. 

5.4 Bacteria - Bacterial analyses are important, as it is 
usually the bacteriolgical quality which is used to indi- 
cate whether or not a body of water is safe for swimming. 
The number of bacteria in each of three kinds of 'indi- 
cator' organisms were determined - total col i form, fecal 
col i form and fecal streptococcus bacteria. These bacteria 
are all indigneous to the feces of man and other warm- 
blooded animals. Since many diseases common to man can be 
transmitted by feces, the presence of indicator oganisms in 
water connote the possible presence of disease-causing 
organisms. 

The Ministry of the Environment criteria for total body 
contact recreational use states: "Where ingestion is pos- 
sible, recreational waters can be considered impaired when 
the col i form, fecal col i form and/or enterococcus (fecal 
streptococcus), geometric mean density exceeds 1000,100 
and/or 20 per 100 ml respectively, in a series of at least 
10 samples per month including samples collected during 
weekend periods". 

It is realized that insufficient sampling was carried out 
to use the criteria for suitability of the lake for total 
body contact recreation. However, assessing the results 
obtained provide a general indication of the bacterial 
quality of the lake. 

Of the three locations sampled, only the Lake station's 
individual samples met the criteria. Some samples from the 
two stream stations were somewhat above these criteria. 
However, there was no evidence of gross bacterial con- 
tamination, and most streams in Southern Ontario period- 
ically do exceed the criteria simply because of the animal 
population on the watershed. , 



APPENDIX 



Summary of Water Quality Characteristics at the 
Three Sampling Locations (average/maxi mum/mini mum) 



Parameter and Unit 

1) Free Ammonia mg/1 as N 

2) Total Kjeldahl mg/1 as N 

3) Nitrite mg/1 as N 

4) Nitrate mg/1 as N 

5) Phosphorus mg/1 

6) Soluble Phosphorus mg/1 

3 

7) Conductivity umhos/cm 

8) Fecal Col i forms 
organisms/100 ml 

9) Fecal Streptococcus 
organisms/100 ml 

10) Total Col i forms 
organisms/100 ml 

11) Dissolved Oxygen mg/1 

12) Secchi Disc m 

13) Hardness mg/1 

14) Calcium mg/1 

15) Magnesium mg/1 

16) pH 

17) Alkalinity mg/1 

18) Suspended Solids mg/1 

19) Dissolved Solids mg/1 



Inflow 
Ave. /Max. /Hi n. 


Lake 
Ave. /Max. /Mi n. 


Outflow 
Ave. /Max. /Mi n 


0.047/0.90/0.018 


0.022/0.048/0.003 


0.006/0.0018/0.001 


0.48/0.72/0.43 


0.76/0.91/0.66 


0.65/0.81/0.53 


0.010/0.024/0.004 


0.003/0.006/0.001 


0.003/0.005/0.002 


.283/. 866/. 015 


.031/. 164/ .005 


.016/. 055/ .005 


.042/. 062/. 022 


.047/. 070/. 032 


.028/. 044/. 019 


0.010/0.027/0.002 


0.003/0.010/0.001 


0.007/0.012/0.001 


540/570/510 


376/422/350 


399/423/390 


49/7600/8 


5/24/ 4 


57/236/24 


267/7600/124 


4/16/ 4 


42/168/12 


91/600/ 4 


22/276/ 4 


107/356/32 


8.5/9.8/7.4 


8.2/10.5/7.1 


5.3/6.9/4.0 


- 


0.94/1.50/0.70 


- 


m 


176 


m 


m 


IS 


II 


13.5 


9.7 


10.1 


7.89 


8.25 


7.65 


^m 


161 


172 


8.6 


5.6 


3,S 


294 


259 


264 



Note- Parameters 13 to 19 were measured on only two of the 
six sampling dates - June 16 and October 19; hence 
only average values are illustrated 

Note- To calculate an average value using a value reported 
as "less than" {e.g. .006). it was assumed that the 
value was halfway between zero and the less than 
figure (e.g. 003). 



